Vocabulary infrastructure -the basic structure of an organization or system which is necessary for its operation, esp. public water, energy, and systems for communication and transport
Advanced Preparation: Review impact map example

Materials
Student worksheets
Slide presentation Large Paper & Markers
Engage: 1) Think back to a typical monsoon storm here in Arizona, which usually falls in July, August, and early September. How long did it last? Did your house get rain but not your best friend's house or vice versa? Can you remember the record-shattering storm in September 2014, which flooded the I-10 highway and made national news? How long did it last? Was there flooding in lawns and parking lots? Sudden and large amounts of water create a very powerful force along the pathway of the flow. Thinking through how to best plan for this powerful force continues to be a challenge for city planners.
2) Explain to the students that they will look at two cases with different approaches to handling monsoon flooding events in Arizona. The students will be asked to analyze and compare these two cases.
3) Have students individually read Section 1 of the Student Worksheet, then answer the Section 1 questions as a group.
Explore: 4) Students continue to individually read the article portion in Section 2 of the Stu-
Designing for Extreme Events
Objectives:
Students will be able to •identify problems, actions taken, and outcomes of those actions in two different case studies presented.
•create an impact map indicating cause and effect relationships between actions and impacts.
•identify unintended consequences of actions and whether they areas 'desirable' or 'undesirable' for people and for other living things.
Time:
minutes
Grade Level: [6] [7] [8] [9] [10] [11] [12] Author:
Ecology Explorer Education Team
Standards dent Worksheet, and as a group answer the Section 2 questions.
5) Students continue to individually read the article portion in Section 3.
Explain:
6) Sometimes a solution can have outcomes that are unintended. Some of the unintended consequences could be positive, while other might be negative. Sometimes the solution might loop back to the original problem (referred to as a 'feedback loop'), in some instances even making the problem worse. Ask if students can think of any examples of this.
7)
In small groups have students complete the impact cards and create an impact map (see page 3, or slide 1) for an example) as described in Section 4.
Expand:
8) Watch the 7 minute video: https://www.youtube.com/ watch?v=UDE5ffsKwQw and in groups answer the questions and table in Section 5. As an additional option, students can identify direct and indirect outcome.
Evaluation:
(9) A neighborhood approach to solving the problem of excess water in neighborhoods in Phoenix and Tucson is to create retention basins (see slide 2) which capture water draining from neighborhoods. Some of these basins are so large that they have soccer fields in them, some are smaller (slide 2). Create an impact map with some possible consequences of creating neighborhood retention basins.
Extension:
Seeing Extreme Events: What do the Data Say?
Standards:
Designing for Extreme Events Soils and other sediment have now built up across the entire river bottom. The trees growing along the river banks allow even more sediment to build up. In some places the sediment and vegetation have grown almost as high as the soil cement-lined river banks.
2) As a group address this question:
A) What impact has the soil cement had on living things along the Santa Cruz in downtown Tucson? _______________ _______________________________________________________________________________________ _______________________________________________________________________________________ Name:__________________________________________ Section 3 1) Individually, continue reading from this same article:
Sediment has built up all across the river channel, and trees have grown as high as 30 to 40 feet near the edges. The sediment is brought in every year by smaller flows that occur during normal storms. The result: The river has less room to carry water, raising the possibility of floodwaters overtopping the banks, says professor Victor Baker, who has been studying floods in Tucson and around the world for nearly 50 years. Now, with the channel constricted by sediment, trees and shrubs, "we don't know for sure how much water it can carry, but it will be a lot less than what the channel was originally designed for," Baker said. That raises the risk of water flooding over the edges, he said.
Baker worries that the now-artificial river can no longer handle the amount of flooding the soil cement cover was originally designed to carry. "If the flood is large enough, it will spill out of the channel into adjacent areas," said Baker, a professor of hydrology and water resources, and of geosciences.
Baker also said he's concerned about potential flood impacts on the Santa Cruz's West Branch, a tributary that merges with the river north of Irvington Road and is choked with grasses and other vegetation. The West Branch is lined with homes close to the river on both sides.
"We have big trouble here," he said.
El Nino may pose Santa Cruz flood risk to downtown Tucson, Arizona Daily Sun, October 31, 2015, by Tony Davis
Section 4: Creating an Impact Map
As a group, complete the impact cards and impact map as described below:
On the top of a large sheet of butcher or easel pad paper, write: 'Problem -Tucson flooding'.
On one index card, write: 'Action -Soil cement installed along streambeds'. Place this card near the top of the paper.
On another index cards, write: 'Impacts' and then list a resulting impact of installing soil cement. In pencil, draw an arrow from the action to the outcome, indicating cause-effect. You can now complete this cause-effect statement using your cards:
To solve the problem of Tucson flooding, soil cement was installed. Because soil cement was installed, a re
